11078CHI0

e 10

"FRT'[ I (Straight Lines) '

«*» Geometry, as a logical system, is a means and even the most powerful
means to make children feel the strength of the human spirit that is
of their own spirit. — H. FREUDENTHAL <

10.1 ¥fiaT (Introduction)

B9 ST qdadt wenedi H fgfadta fadyne wenfufa 9
uRifed & g% 21 gera: I8 sieiuta SR werthfa 6
AT 2| SIS o WA @ St w1 hHeg e
TIAYH YA B IRif% Ud s Rene Descartes
7 1637 ° YR 3T g% La Gemoetry o fohan em
TH & § SAITHI oF STe8ad | oh oh WHI0] 1 fo=R
den gefuq dvelfass fafual &1 9w gem safufa wd
farveToT =1 URoTH HaeH o1 veites SeTfhf (Analytical
Geometry) % &9 | ScoifEd g1 81 ool wameit § g
fdario Senfwfa =1 stemre yRY o €, ford eo frdenian
s1eff, fenesr aa, 9@ | fagew & steifEq &, ] fage

René Descartes

(1596 -1650)

o e T g, T O Tefs o SR H st fRa ?1 3wt dehowrd s
SfAfA & MR (basics) B1 ST &H, Yol wHensti | oteam &1 ¢ fadene sanfafa

1 TROT Y| TR o T, XY-ae ¥ (6, - 4) 3R (3,

(3,0)

0) fogeTi o H&d ¥ 3T ! 3TMeRfd 10.1 § TR O
foman T 7 |
=M T foh 65 (6, - 4) ¥ x-319 o TR

y-318 T 6 ThTE S0 W SR T y-3787 S ST x-378 "

T 4 7hE W W R T TER &5 (30) oF x-2781 &

STRY y-3 W 3 THEE W W AW oW W YA

U
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218 o
T frfafea weegel Gt &1 ot st R 2
I P(x, y) 3R Qx,y, fagel & &= =t g
PQ=(x,—x ) +(n-n) #
IR, (6, — 4) 3R (3, 0) fagent ok <= w1 @
J3=6)+ (0+4)> =/ 9+16 =5 &I
1L (x, y,) 3R (x,, y,) figell =1 foam et Y #tom: o ¥ sfafanfom 0 e

ﬁga; f4Eor (mxz+nx1 m)’2+ny1J #

m+n m+n

Sqreeond, 3@ fag & fdemed SOA(L, - 3) @R B (-3, 9) % fHeR amt

YarEe #1 1.3 9 st i F@ 8, i x=%);“=o sk

1.9+3.(-3 .
1+3

1L foRw &9 ® AR mo=n, @ (x, y) T (x,, y,) foged H fram o e &
. . xitxs ity | »

T g o fdemes (—2 = j%l
IV, (x, v, (s 3,) 3R (x, p) BOE & 7 FBoqet =1 et

1

§| XI(yz_)’3)+xz(y3_)’1)+x3(y1_)’z)| a1 T 2

Iarevoned, wh g fomes witd (4, 4), (3,-2) 3R (-3, 16) %,

IHH ATFA = %| 4(=2-16) +3(16—4) + (-3)(4+ 2)|:—|_§4| =27 o T Rl

fewuil afs st ABC #1 &5%ha ¥4 €, @ @ f6g A, B 3R C T & R &1
& @1efq 3 W@ (collinear) 21

30 o1 o, 70 fadenes Snfafd o o1 il Weray Sfidia sTehfa-wia @
o TOTHHET oF STEAIA Bq 9ad hid Wi SHRT WXl o Bid gu i @I, SnfHfd i T
AT Gehoudl & IR gHR Ik Siod & orwd § agd e Ud SuAnt &1 9
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witafer €1 76l ged Sevd W@ &1 s feau € fwes faw @ (slope)

HeheTdl Tedd e
10.2 3E@T St BT (Slope of a line)

frdeniar qot ® T @1 x-398, o T T K0 A 7, SRS Gk B &1 R0 0

(9 ST S 3@ [, x-3787 1 ok fSem o6
T S 7, 3@ 1, 1 gehta (Inclination of the
line /) el €1 TS 0° < 0 < 180° (3Tehia
10.2)1

T @A § R -3 W Hurd e
hTa 0° Bl €1 Teh Sed 1@ (y—278l o GHl
T y-31e] T HA) T Fehre 90°

uftarer 1 afx o fRdt Y@ (@ gwe 7, A
tan O %1 @I [ ] T FHed B

e @ et bt 90° 7, SHHT B1et IR
& B Toh @l 1 A Bl m Y oFK B 2| TH
TR m = tan 0, 0 # 90° TE @I ST Gohell & T

Y

v

4

TR 10.2

Xx 318 1 BTl I € SN y 37el At el uRenfud T R

10.2.1 ¥@T 1 QlcT, Sd 39 ¥ E:T 7%?3’ 7%!'Q‘ Ly Eﬁ (Slope of a line when
coordinates of any two points on the line are given) &9 S g, o =k T @ W
3 foig 31 e, it o8 qolaan aRenfud eidt 21 o1d: 39 Y@ a1 T %1 $6 W R < faget

o fdurienl o o8 o o @ €

g9 oifee f& T S (non-
vertical) ¥@r [, TSEeh gohrd 08, W
fag P(x, y,) X Q(x,, y,) T1 Tgeqan
X, # X,, A W x-3181 W 9 @Tﬁ
et g wfenfad =€ 21 %@ [ 1 g
0, =RV A1 AfH I B Tkl 21 TH
AT feerfaal W fa=m w1 2

1~ T QR 9 RQ W PM @d

l
Q(x27 y2)

P (x19 yl) e M

/]
ey (smepfa 10.3 (i) R (i) § ot KL O

T 2
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M1 S O =[HI0 & MH 103 (i), § LMPQ = 6
zafeT W@r [ 1 2 = m = tan O (D

MQ _Th
MP  x,—x

Rg st AMPQ H, tan6= - (2

FHET (1) T () W, 79 W F o m= 22k

X T X
29N 11 519 © AT 0T 2 ¢
Tt 10.3 (ii) §, ZMPQ = 180° — 0. ){\
T9fey, 6 = 180° - ZMPQ. N
9, [T [ i BTA =m = tan O \Q(xzayz)
tan ( 180° — ZMPQ)
—tan ZMPQ /

_MQ__)’z_)ﬁ Yo~ N

MP X=X, — xX—X M—I 180> 0 P (x,y)
Theld: aﬁrwaﬁﬁﬁg (xl,yl)\?vﬁT \G\
(x, y) & ST e @ # o u

m=22"N TeR{e 10. 3 (i)

Xy =X

10.2.2 3@ ¥@reil’ & WHIG 31 W& o« g &1 Gfday (Conditions for
parallelism and perpendicularity of lines) A1 eifew fob SHea@ T@mst [, AR lzﬁlﬁ
Tret, it Tk R A | ¥ A m, q m, 1 Wy

fifste & 37 gopra waw: o SR B afg 3w 4
1, FHIeR F@UE (A 10.4) T 376 FehTal THH N

Rl N

371 o =B, R tan o = tan p

THfeTy m, = m,, S Ik A TR & B o
forct: afe < st [ 3R 1, % o1 SR § >X
31@1?[ m =m, 0 \\

GEl tan o, = tan ATeRTd 10. 4
TR (tangent) T ok 'T]T%Tlif T (0° 3R 180° ok 9), o= B
31d: @t gH F
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o: T AW @/ SR 9 B €, A iR Y
shael A 3ok @Tel THM B ‘\A
s Y £, 3i £, TR T (T 105), T BN A
B=a+90°.

TgfeT, tan B = tan (o + 90°) Y o B
1 >X
=—_cota = Tana KO0 N
3TTeRTd 10. 5
1
aaﬁ m2= _E -q-[ ml mz =—1

faettad: af< m, m, = — 1, S tan awtan P = 1.
qd, tan o0 = — cot B = tan (B + 90°) 3 tan ( — 90°)
ZEfAT, o 3T B 1 3R 90° B
7d:, Wl [, 1R [, ToR &4 &
3T: T ST W@ /| 3R [, WO &a Bl ¢ AfE 3R Shae afg ST BT TWER
U ek &
31941?[ m2=—i2ﬂ m om,=-1
my
amen, fFrefafed 3e@r W fomr i
IETETOT 1 39 @Sl o T A Hiferg S
(@) (3,-2) 3R (-1, 4) fagati ¥ e < 2,
(b) (3,-2) R (7, -2) fagati ¥ gt vt 2,
(©) (3,-2) 3R (3,4) fagali ¥ gt Sl 2,
(d) ©F x-3181 ¥ 60° T HIU ST B
T (a) (3,-2) N (-1, 4) fagen @ S @l Y@ # e
4-(=2) 6 3
M3 a2t
(b) (3,-2) 3R (7,-2) fogeti @ M =l @1 #1 @
2-(-2) 0

= _—:0
m=— =, =0%
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(©) (3,-2) 3R (3,4) fageni @ WM el W@ =1 @«
m=4;:2)=g,aﬁﬁmﬁmrqaaﬁ%|
(d) ==l W1 &1 gHE o = 60° | T8, @1 w1 e
m = tan 60° = /3 2l

10.2.3E’??@Taﬁ%ﬁaaﬂ'wmnglebwween two lines)ﬁﬁ%'q@ﬂﬂﬁﬁ%ﬁ
T 9 31k @t o aR ¥ faar &
& a9 <@d € T a1 @ 3 @ gieess
FA E A TER A T TR 7W A
@rstl o o= o HIV W, 37k el oh
oo H faem wa

T eifoTe < e e L el
Lza? GleT ShHRT: mlaﬁT mZ%I RIS
L3R L, % ghd FI: o, 3R o, e
ar

m, = tan q, 3R m, = tanda,

B W € foh o 1 T wen
Hiresg edl € a9 o <1 viifegE o
& gm o © S uH € R fel
T HIOT 1 AN 180° €1 WM wHfSIe fF T@nel L SR L, e e Hiv e iR ¢
g (3Tl 10.6)1 T

3TMeR{ 10. 6

Gzocz—oclaﬁ'{ocl,ocz # 90°

_tana, —tan; = m,—my

39feTT, tan O = tan (0, — Q) (AT 1 + mm,# 0)

I+tan ¢ tan @, 1+ mm,

A ¢ =180° -0

feafa 1 afk e ¥ 8, el tan © YFICHh €I 37N tan ¢ SEOTcHeh €I fSrent

14+ m,m,
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a1ef & @ TR I0T BN SR ¢ Afek HIOT T

m-, — ny

feafa 11 =fg 1+ mm,

fSraeht o1ef @ @ 3tferek RIoT €M SR ¢ =T w0 B
T TER, m, S m,, T A F@EA L SRL, S " H = FO1 (A F 6)
T TR T,

SRUTCHe ©, e tan O EUMCHS BN 3R tan ¢ A BT

nm, — Ny

tan 0 :‘ , Tl 1+mm,#0 . (D)

1+mm,

aAfersh o1 (AFT T3 ) ¢ =180°— 0 % FANT @ 9w feman < Gehall 21

ST 2 AR 4 e % A L # e v e A A g

1 @l J1a hifsTg)
T TH WG € TR om, R m, T S < T@st o A T 0 36 YR © R

m, —m
tan@=| ———L
‘ 1+mm, - (D)
o 1 b1
q_l m, = E,m2=m3ﬁ1 6:2

A9 (1) 39 9F &l TWH W
1 1

. m—— m——
tan—= 2 Tqa 1= 12
4 1+—m 1+—m
2 2
1 1
m—E m—E
99w B @ =bar - =-1
1+ — 1+— m

1
ggqfere, m =3 Al m=-3
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! 3TMeR{a10. 7
Td: T @ & @ 37 —Eélwﬁrloﬂﬁa‘lwwwwmw%l

SEENUT 3 (=2, 6) 3R (4, 8) feigati =i e areft @, (8, 12) 3R (v, 24) fogeti =i
e arelt Y@ W &a Bl x 1 AE T0d B

§-6 2 1
TA (=2, 6) 3R (4, 8) fagswt & I a1l @ F @ "TY(2) 6 3

24-12 12

(8, 12) 3R (x, 24) feigeil T ST =reft T 1 @1t m, = x—8 x-8

Wﬁﬁi’@ﬁﬁ?%gﬂ'@,mlmz=—l,ﬁmﬁwﬁﬁ%
T
3 x-8 ' Y
10.2.4 @ faigen’ &t @wi@ar »
(Collinearity of three points) 9 ST
g o 1 Tmi @ o e HE e
g1 9k gue T 9l 3 @] T €@
fog 9 it St €, @ oavas 9 9 AB T @11 = BC T T
d U (coincident) Bl &1 37 AfE B
XY-71 # A, B &R CdF fdg &, @5 9 —5 >X
T @ R e ruiq d= fog o g A
(aTFfa 10.8) A% 3R et Az AB /]
%1 @ = BC &l &Il 3TMeR{10. 8
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SEETUT 4 @9 f§g P (4 k), Q (x, y) SRR (x, y,) TF @ W T faEmEn

(h—=x) (y,—y) =(k-y)x,-x)
Tl i fog P,Q 3R RE@ &, g9 U &

1_k ~
PQ & @d = QR &l @@ 7q :_h =222

X =X

k_yl_ Vo™ Vi
q‘[ h - 9
- X Xy =X

-an(h_xl) (yz_yl) = (k_yl) (xz_xl)

SEETUT 5 3R 10.9, W Tk ae T w1 GHE $iR g 1 srartes A 1 gHe @ik

T =1 I feafqal, s T=0,D =2 R
& T =3,D =8 3ifhd &1 T 21 21 !
HeheudT T FATT Tk T 1 128 I
HifsTe sterfq g, ¥99 W fRE gaR
e 22

Tl HH oifee fR @ W @ fug
(T,D)® el T¥Ha W D33 Fefud 21
gafe, 65 (0, 2), (3, 8) 3R (T, D) W@

21 T YFR
8§8-2 D-8
e T 6(T-3)=3(D-8
350 13 o070

;D =2T + 1), foF a1l Hay 2

9T 10,1

1. g 7 o T wgds @ifae e 3id (-4, 5), (0,7), (5, - 5) 3 (-4, -2)

T1 THHRT AR W T SIS

2. 2a Y % UATg B 1 MR y-3781 o TR 39 TR T foF ST6R 1 92

fig 7ot foig ™ &1 e < ¥ T i

3. P(x,y,) 3R Q(x, y) o & #1 g0 T HINT 5@ : (i) PQ, y-316 & FHIM

2, (i) PQ, x-318 % HHI 2

4. x-3189 R T fog 7@ FITC S (7, 6) 3R (3, 4) fogent § qo@ @ w® 2
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5.

10.
11.

12.

13.

14.

Tfora

@1 1 gl 16 ity St gl fag IR P (0, —4) 7 B (8, 0) fageti =i e =
@rEE & e fag o W g

TEHNIRE W9 o W fom femensy o fag (4, 4), (3, 5) 3R (=1, 1) Teh FHBI
19t o 9 2

IH @1 T GHIHOT F1d FHISC ST y-37&1 i o7 {90 & Sered Jm9r 7241 30°H
10T S 2

x %1 98 WH T ity fmes fog f6g (x, — 1), (2,1) 3R (4, 5) W@ 2|

T g %1 A fru fo fRmese & fag (- 2,-1),4,0), (3,3) 3R (-3,2) T
THIR =qYS o 9 F)

x-3187 3R (3,-1) 3R (4,-2) Teigati =i e st @ & st 1 o1 9 Hifs)
Tk 1@ 1 3Tel O W@l T @l 1 AT 1 AR S o s o R0 kT gl

1
(tangent) 3 2 T@et w1 el W S

TH @ (x, y,) 3R (h, k)" S 1 AR @ F: T m T R
k—y,=m(h-x).
b
Ifg @ 65 (b, 0), (a, b) 3R (0, k) Th @ W € @ @y & %+;=1.
SHEET 3R oY o fefeiaa et W faEr st (@epfa 10.10)1
@I AB 1 @1a1 T4 HITST 3R 38eh TN 9§ 9aqist foh a9 2010 § SH&@ fhat
BRIT?

(1995, 97)

(1985, 92)

Py Y Y Py Py Py >X

o 1985 1990 1995 2000 2005 2010
L TR 10.10
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10.3 T@T o wHtewur o fafaer &9 (Various Forms of the Equation

of a Line)
&1 WA & o fonelt a1 o feord ws Y@ ® fageti &1 g o gt 1t S faget
& W= 61 UF Gay gy fefaiEgd 99 F gl i § Wedd Bl 8

TH Y %e Thd ¢ T fean mn fog frdt < g8 Y@ W fred 27 59 SW A
&1 Teha € o e fage o Y@ W g o ffvea wfdss 7@ gl sher sifee e XY-
T W P (x, y) T e fag € L o GHiehor 2 e fog P o foq © TH wem =
TfdeeT T AT HIAT FRd € S oheet 39 S9N H ¥ BT @ 5 g P 3@ L W feed
2, 3T ST 2l B FGiE I8 For Tk tH Shemivrde geieeor 7, fad x den
y <M € wimfad g )
319, g0 fafy= gfael o sidtia @ &1 e R =R &3
10.3.1 &fawr QEIESEFW i‘@TQV (Horizontal and vertical lines) IS Th gifast
T Ly A aTh W W T F v R W AR WA amW —ad
[T 10.11 (a)]| THfAT, 3@ LT G0 A @ y— ™My = —a?l T8 &1 =21

Y
/Y\ L A L
y=a A A
€ A >L
. ; x=b—b (__I_)_ N
. D 5 x=b
X ¢—G1* >X X'€ = >X
a.
; —
R B >L
v v
A4 A4
Y’ Y’
() MR 10.11 (b)

@ 1 feafa w R #wa € & W@ y-3te & SR a1 A 21 s YR, x-oie |
bl W e W FeAleR T 1 GHE A A x=b A x= — b [3MHE 10.11(b)]I

IEETOT 6 & o TR AR (—2,3) ¥ S o W@l o G [d i)

T STepTd 10,12 Twnett i feerfaal <uid 1 B x-378 o THIR W@ o Yok g
y-feisr 3 €, THfIT x-3181 o TR AR (= 2, 3) W W oell @1 s FHie
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y=372| 36 YHR, y-31& o FHIA 3R (- 2, 3) v=_2 Y
g W At @ w1 GHE ov= -2 @ 1
(3epid 10.12)1 C2.3) >

10.3.2 foig-@r1e7 @Y (Point-slope form) F9
HIST T P, (x, y,) Th S @l L, ekt e
T me, W feord ww foa fog 21 9@ ofifsg X< \p o
foh LR wh @3 &g P (x, y) RIS 10.3) Y’

T« AT 9, L ! 3l 36 TR © 3R 10.12
m= z )ycz A,y -y, =m(x—xo) (1) Y
itk fog P, (x,, y,) Lo @i fagat
(x, y) o T (1) i HJE w1 § 3R q
*1 w2 31 o3 (1) T T T Fer 2l P@x y)
zafere gt (1) & arga o <t g8 W
L 1 g B
WW,WH@@(nyO)@W
et BT m aﬁ%@q?ﬁg(x,y)%zrﬁ:
3R ot AfE gger Fewies g 0
Y=y, =mx-x) 3MFfd 10.13
1 W< W B
FEETUT 7 (=2,3) ™ W el @le-4 i TN &1 GHRI0 A FHifeg|

T Tl om=—4 3R T g (g, y) = (-2,3)
I9gF fag-e@ &9 g (1) § I @1 1 TG0y -3 =—4 (x + 2) A
4x+y+5=0,8 S 37efie G 2

10.3.3 7%?5’ ®Y (Two-point form) T s @ L Ry 1%|§3ﬁ P (x,y) AR P,
(x, yz)@[ St © 3N LW oA fag P (x, y)% (3TRfd 10.14) 1

i faig P, P, 3R P @ ¥, @,

PP @&l @ =P P &l B

T

N

Py(xg, 1) A m
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Y= _Ya™ N A L
aaﬁ X — X X2~ X1
PZ(xZQyZ)
Y™ N
-y =——@-x)
q0 Y= P 1 P y)
gﬂ W: (xl’ yl) 3ﬁ—{ (x2’ yz) ’9)
fagat @ < ot Y@ W N
THHT Sx
P 0o i
TR 10.14
Yo— )
y—y =——(x—x) o (2)
X2~ X1

aretor 8 faget (1,-1) 3R (3,5) 9 B WM aTell @1 w1 g fofam)
T x, =1,y =—1,x,=3 R y,=57 a3 T § (2) F T&T G W@ H
G, B9 U ®

y=(1= 2 e

T —Bx+y+4=0,0 Ffe FHRT B

10.3.4 7T 3id:@< @y (Slope-intercept form) HH-FH TH Tk @1 H1 AH SHHT
T qU SHoh NI TR Uh @781 R HIE U G gRI Bl ¢

feafa 1 weon wINT fF @@ m 1 @ Y

L, y-311 W d fog ¥ ¢ 0 W yfa=sg A L
FIA T (MH 10.15)1 T ¢ @1 L *
y-3d: e FEAT T T ®Y T 39 fg

o fden ST 9% W@ y-31e 9 foerd €, o (0,¢)

0,¢) 81 39 YHR LHT & m e 3R 98 P

T feer 83 (0, ¢) § Rt St 21 e, X’</ ) >X
oo 9 9, L 3T 10.15

y—c=m(x-0)
a0 y=mx+c

T UHR, B m AU y - 4@ ¢ ol W R 65 (x, y) heoel AR herel qft gt

2022-23



230 o

RIS y=mx+c .. (3
M AU fF ¢ 1 TF FES a1 HOMES O AR y-37 F @S HU: o Al
R AF | &4 B

frorfa 11 ead T < m arelt 3@ x-318 9§ 4 id:@e st 2| a0 @1 L
THHT 1y =m(x—d) e (4)
feafg (1) o wet afvfa 9 faenefl @ 9wt &1 g & 9ehd 2

1 .
IETEITT 9 w%@aﬁéﬂﬁwﬁ«r@qﬁﬂéﬁmmnhaﬂﬁe%@aﬂw
2 3R (i) y-3id:@e - %% (ii) x-3(q TS 4 7|
1 () T8l W1 I B =m=tan O = %ﬁ?y-&%f:@?c:—%sqm, [ RCES

w9 39 g3 (3) ¥ @1 H GHHR y=%x—% q 2y—x+3=0 T, S erefiee
TR B

. 1
(i) F&IT, m = tan =53ﬁ'{d=4
SHIAY, TIA-3id:E ®9 ST T (4) ¥ @M 1 FHiHw

y:%(x—4) AqA 2y—x+4=0,
2, S s1efi T B
LY

10.3.5 3iq:-@e-wy (Intercept - form) \\A
FHeqal wifew fF Tw @ L, x-eia@e 42 &
a ¥R y-37q:E@E b T 1 T L, x-387
T 55 (a, 0) 3R y-2181 @ 6 (0, b) W
faerdt @ (el 10.16) |

@ & T fag 9 g |
g=2=0 M @0)
y- _O—a(x_a)zn ay =—bx+ab, ok 7 >\ >
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Xy
37 —+==1
i a b

T YHN, x-3A IR y-3F Y HUI: ¢ AR b AW T oA W@ HT THHO
et & . 4o = .. 5)
SETETUT 10 Ueh @1 o1 FHIIO T hIFT S x- 3R y-3781 @ Ha9: 3 R 2 ok
Iq:@e ol 2l
T T8l a = -3 AR b = 2. ST FA:WE ®Y (5) @ J@N HT GHH
ZiZot o 2x-3y+6=0
-3 2

10.3.6 & @9 (Normal form) Fed Hifae fo fafafaa eiwel dfed euh! T
FeEd Wl [ 2

() 7@ 53 9 W& W a9 & dail
(i) o T ¥ x-31&1 o 9 H FHO|

Y
Y A
L
LRA A
A A
r/ A\
1 1 (D
o ' ul \ S
' ful X' € X
X<o ™ S X N M |07
A\ A 4
Y' (i) Y
Y
L /,L
o) M
NPEAN R >x
IANE
A
v v
Y’ Y’
(iii) 3417:5% 10.17 (iv)
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e fF L uw W@ @ faet ga fag 0 9 ofifas g OA = p 3R oA
x-3187 3 OA & & T 10T LXOA = 0. FTiHa det o 3@ Lkt Gua fefaat sepfa
10.17 % <91ig =t &1 379, TR $29F L1 @1el 3R 39 R T o5 1 w1 1 gAF
feafa & x-2191 W AM @@ Sl T 2
Jow feafa 4, OM:pcosmSﬁ'{MAz p sin ®, 39 ThR ﬁlg NG R EEHIED
(pcosm,psin(o)%l

7ok Afafiam @1 L, OA W & 2l

WL H & = — ! — :—C_Osw.
OA ST & tan ® sin ®

70 TR, @ LE e — @ 3 ek f9g A(pcoso, psine) S8 W feerm 2l
sin®

gqfay, foIg-2ra ®9 ¥ @1 1 Hiw

: CosS®
y—psino=——
sin®

(x— pcos 0)) q xcos @+ ysin = p(sin2w+ cos’®)

A xcos ®+ysin®=p.
o7d:, g1 fog @ ofifesh g0 p 3R o9 x-3781 q o9 & " FI @ ol W@
G 30 YRR 8 xcos ® + ysin®=p .. (6)

SETET0T 11 @1 1 GHIHT FA FHieC STt ga Y
fag o wifesh S0 4 ThlE @R o x-o7e7 9o w9 & T
a0 15° 71 \

T TET B [ € p=4 3R 0=15" (3R 10.18).

A, cos 15° = \/§+1 3R

22
G 4
150= 15° -
sin 1 \/, (EPff) 5 >X
ST @ ®9 (6) 9§ @1 1 THERWT TTeRFT 10,18

oo 3+l 3-1
xcos 15"+ ysin15°=4 RN y=4 A (V3+1)x+(3-1)y=82
21 7@ refee g B
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SETET0T 12 RALIEE A9 F 3R |y dM K T e i &1 9qe & 21 &
TR K=273%9 F=323R K=373SaF=212dK® F U § =5 HifoC
3R F &1 9H 04 HIfeT Safd K =0

Tl heqdl HIfSTY fF F,x-2787 o TR @I K, y-37e1 fae € df XY-da1 o &6
fag (32,273) 3R (212,373) feord 21 <1 foig w9 g7 @ fg (F, K) o gR1 T §H arel
et fFrefafed © :

373-273 100
K-273= - K-273=——(F-32
212-32 (F-32) = 180( )
5
ol K:E(F—32)+273 . (D)
& e ey g1 S@ K =0, 9 (1) 9,
2
0:3(F—32)+273 a1 F-32 =— 73;(9:— 491.4 91 F= —459.4

Senfeuss fafy: eq SFd & o @1 o SHiehtor & el &9 y=mx+c? §: Pl
x-3T81 % ST 3 K i y-3781 o TR I gL 7W FHIHT

K=mF+c .. (1)
o B9 H of Fehd g1 TEeeeor (1) fagEt (32, 273) @R (212, 373) ¥ W Al R,
T,

273=32m+c .. (2)
S 373=212m + ¢ 3
5 2297
(2) AR (3) F 7@ FA R, m= o=
(1) § m3R ¢ & A9 T@H W,
w5, 2297 (@)
9 9

S for srvfie gay B S9 K =0, (4) ¥ F=-459.4 9 gl 2l

@ oot | 30 S R R S y = x4 ¢, H q SR, A m 3R e &1 T
3T 1 A0 Y oF fIQ &6 @1 o THR i Tqe & o fae g gfaey =ifeu)
S Gl SRl | B W@l 1 e 96 % & faw 91 wfasy g R
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gyATaet 10.2

T 1 ¥ 8 qh, W1 1 TR A RIS S A T wfaet s Hgse i R o

1.

8]

A i A W

3

10.

11.

12.

13.

14.

15.

16.

x- 3R y-31efl o et fafau)

e [q| % AR g (—4,3)F SH et |

45 (0, 0) ¥ M =Tt IR & m ot
fag (z,zﬁ)ﬁaﬁm?ﬁaﬁix-aaﬁ%“&ﬁmmaaﬁ‘@‘l

7o fag & a1 3N x-318 & 3 3HhR &I g0 W TRTesg HE a0 Ta-2 Al
ot fog T ST y-3781 1 2 TS 15U W Flaesg e aelt R x-1 o fon
o WA 30° T HIV T S|

fagei (-1, 1) @R (2, -4) ¥ 9 gl

39 @ 1 FHROT A Fo @kt go foig @ affas g 5 3o SR o,
¥ x-2787 ¥ 30° I KU A 2

APQR % 3S P (2, 1), Q (=2, 3) 3R R (4, 5) €| TS R & S oreit e 1
HHIRTOT 1A SIS

(=3,5) ¥ Bl WM el 3R g (2, 5) 3R (=3, 6) ¥ WH el @1 ® o« W@l
T THRIO FG RIS

Tk @ (10) qn (23) fageti &1 faom areft @ e | o @ qe1 S9! 1:
noh A | faqferd et €1 3@ w1 geie 9 St

T 1T T GHH T1d HIfC S R § T sid e Fwedt @ $R 6y (2,
3) 9 R

fg (2,2) @ ST aTelt Y@ &1 G 9 wifee fSEeh 3R o1af | we Aa@s
1 4 9

fi (0,2) & T Te S o oo %&aﬂmmﬁaﬁr@wuﬁwaﬁ

FITSTI 9ok THIT 3R y-2187 i Gof foig & 2 3 A A1 0 W gfaess Hedl
e @ H1 FHH o F1d Hifag)

Ho1 fag o fordlt Y@ W ren T oe @ 9 f6g (-2, 9) R frern 7, W@ @
THIHOT T HifSTl

dld 1 BT &1 e L (I §) Afewa® 9 C w1 Waw wer 21 Th w@ o
e L=124.942 58 C=20 3 L=125.1343a C= 1108, AL C & & ¥
T T
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17. foelt gu Jer &1 @t 9fa T 980 foex g1, 14 % Ufd forex o W ¥ @R
1220 T T4 16 T U forex & 919 9 o9 Tehell 21 foohd gog qen Wi & HeA
o T+l 1 @H TG g TS 10 HIT9C fF Ufd T 97 fha 39 17 € 9fa
forex o W 9 o9 Toha 27

18. el o o9 W@rag &1 7 f§g P (g, b) B @R R W@ @ g

Xy
—4==2
e 2

19. =&l o o W@rEE H g R (b, k), 1:2 & U@ W fauesd st 21 W@ w6
iRl F1d SIfT)

20. @1 oF GHIHIU i Fheddl w1 YA wW g s witee fo = 95 (30),
(-2, -2) 3R (8, 2) W@ 2

10.4 @1 kT =9 AHIERTUT (General Equation of a Line)

et el H T < =) UREN oF T wT 9w FHER Ax + By + C =0, &1

e foRan el A, B 3R C , T8 ardfas 3R € fF A 3R B T @191 9= 7&f 2

THIHIT Ax + By + C = 0 1 oi@ifes T Teh Gl W@l 2idl 21 3afeiy, 5id A 3R

B TH T I A & @ Ax + By + C = 0,% &Y &l HIZ U0 @1 HT Uk

g wHreRToT (General linear equation) 3T T@T T ATk THIRTUT (General

equation) hgldl 2l

10.4.1 Ax + By + C = 0 % faft=1 ®9 (Different forms of Ax + By + C = 0)
gt i FAfafaa gfeanet R @ o g o fafq= &0 o suiaia fea
S Gl 2l

(a) TTA-37a:@E ®U (Slope-intercept form) AR B # 0, @ Ax + By + C = 0 &l

y=-g* 3 Tq y=mx+c . (D)
Tl m=—% aﬁ1c=—% % &9 ¥ fom@r 1w B
T A © b THiehLon (1) 39 3@ %1 S1o-3id:Es ®9 ¢ TSraeh! @ %,aﬁt

y-a%r:@@—gél HﬁB:O,ﬁx:—%,sﬁﬁﬁ@awfm%@wW%maﬁ

C
e AR it x-3fd:@e —X%I
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(b) 2fa:@E-®Y (Intercept form) AR C #0, T Ax + By + C = 0 &l

X y X Yy
— 4+ =1 4=
c e T (D
A B
C C
1 = - aﬁT = -
SH] a A b B

T A 7 fop wHeto (1) 39 Y@ & gt @ sfdiEe ®Y ¢ Her e
.. C .. C.
x-3Ad:@e Xaﬁ'{y—@lﬁ:@@ E%I

Ifg C=0,d Ax + By + C = 0l Ax + By = 0, for@1 <1 gava1 @ < gat foig
Y WM el W ® @R sEfe, sl Wy e

(¢) @& ®a (Normal form) AW ofifew f& qHiesor Ax+By+C=0
Ax + By =—C ¥ frefud 3@ &1 o9 &9 xcos o +y sinw=p &, &l paa fag 4
@ W e T ol HT A T 3R o, oAd T x-3787 1 R M o s Hh1 07
2 ghfery, <l gt TaE € o

A B _C
- (1)

cos ® sin® p

a9 cosm:—%aﬁ'{sinm:—%mm%l

2 2
Ap Bp
A worevon(-2) 4 (-22)
n COS C C
o pz——c2 an—+L
A’+B’ ~JA+B?
A B
gﬂﬁﬂz cosp=Ft—— Sﬁ'{ sinm =%

JA2+B? JAZ+B?
T T&R, FHIHT Ax + By + C = 0 1 @9 &9

Xcos®+ysin®w=p
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A , sinm=iL 3R p=iL %

}A2+B2 ’A2+B2 ’A2+B2

gl o1 Sfad ==F 38 R T S € T p e @

SEETOT 13 Wk @l 1 WHEROT 3x — 4y + 10 = 0 81 3Weh (i) @ (ii) x-3
y-3id:@e Fd i

za (i) Tem g STl 3x — 4y + 10 = 0 I

S8l cos o =+

3,42
y A > .. (1)
for@n i gehel 21 (1) H Gy =mx+c, ¥ HH R ed 90 ¢ fF & g2 @ #1 2

3
m=z%l

(i) FHHTOT 3x — 4y + 10 = 0 1 3@ YR o foren =1 Fehar @

X Y
3x—4y=-10= 10+§=1 o

(2) I e §+%=1,@mﬁm%ﬂuﬁ%ﬁﬁx-aﬁ:@€

1 . .
gz -0 y-aa:@@b=§%|
3 2

SETETUT 14 FHHT [3x+ y—§=0F @9 &I § AR BT TR p T 0 F T
A hife|
ot T g

V3x+y-8=0 - (1)

g (1) = (\B)Z+(1)2=2,@ﬂmiﬁm
N

7x+5y:4 I xcos 30°+ y sin 30°=4 .. (2)

(2) T oM xcos G+ ysina=p, ¥ FH W, B p =4 3R o =30° U |
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SETETUT 15 y —3x =5 = 3R /3y — x + 6 = 0 WI3H & &= T BV T Fifow)

T § g
y—=3x=5=07 y=3x+5 (1)
1
_ =—x—2+3
3‘ﬁ? \/gy—x+6_()'q'[y \/gx \/7 .. (2)

1
%@T(l)aﬁwm:ﬁaﬁ?%@(z)aﬁmmz:ﬁ%
Tl e o e AR (A TR 0) 39 UR €

mo — ny
tan@ = | ———
1+ mm, .. (3

m, 3R om, % AF (3) H W@ R,
1

ﬁ_‘/g ‘1—3 1

tan0 = T |= =—

1+fix | 1243 ] 3

NG

S99 0 =30°. 9T =il ®1 37d: <) W@ist o &= shivr 41 dl 3003
180° —30° = 150° 21

SEATETT 16 < R A Y@ ac+by+e =0 IR ar¥+boy+c2=0, &b, b,#0

() amiae ¥ Atk Y= L2 giwiyoa ® 7R aar+bib, =0,

. b

ol 4 T W@t v fordt < gt ©

b b .. (1)
AR y=—Lyx- (2
by b (2)

T@Est (1) 3R (2) ® e waw: m= — 4 R m,= - L2 ¥
b by
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s (i) YEr e A, A = g, B A w9 = G2 Ao 2
b by b b

(i) TErd o« &t Ak m.m, = - 1, 598 9 g €
Z‘ ZZ ==lamaa +bb =0
SEETOT 173 x—2y+3=0 R &a R &g (1, -2) 9 99 ael @1 s gHiw
d ifSwl

TA K W@ x—2y+3=07

1 3
y=ox+o foran S wehdl 7 (D

@ (1) #t T m;%.%%ﬁ%@,%@(l)&ﬁ?%@aﬁm

m, = _i =-2 %I
m
T -2 arelt 3R g (1, - 2) @ S el 3@ &1 e
y—(=2)=—2(x—1) T y= —2x,

2, S ervfe weie B

10.5 Uwe fag &t WaT @ g0 (Distance of a Point From a Line)
w fag & oot W@ ¥ 30 Y

fag ¥ IWT W T AG L:Ax+Byp+C=0 T
# o g1 "A dfifee R
L:Ax+By+C=0QT=Fi'@T%,
WﬁgP(xl,yl)@iﬁd%I
f9g P¥ @ W @4 PL Eifag
(sTeRfa 10.19) AR W@ x-37&
R y-3187 i HAM: Q ARR, W
foerdt 2 df 37 fageti o fadene

o[-50]) ser[0-5) #
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f197e PQR &1 &hel FreAfeifiad wehR o fopan <1 Oekat ©:

2 &% (APQR)
QR

W(APQR):%PM.QRW PM = .. (D)

Y & APQR T &5%had = ‘(0+C) (—EJ(—E—yljJrO(yl—O)‘

B A B
1| C C C
xl_ y]
~2/"'B A AB

C
M, 2 APQR I &5T%el = ‘E‘ |Ax;+By,+C], iR

2
o= oo - o) il o
APQR o &5%e AIRQR e A (1) ¥ W m,

| Axl+By1+C|

PM =
\/A2+B2

|AM+B%+C
JA*+B
T YR, &g (x,y) ¥ WM Ax + By+ C = 0! @lfash 0 (d) 39 TR T :
_|Ax+By,+C|
- \/A2+B2
10.5.1 " GATAY T@rsi’ & ster i ?:'\ﬁ' (Distance between two parallel lines) TH
Wi%m%@ﬁﬁwwéﬁﬁlw,wwﬁwwﬁ%@m
Tt &

B

y:mx+c1 (1)

R y=mx+c, - (2)

%@T(l)xaaimﬁgA(—— jﬁuﬁ@zaﬁ*ﬁﬁmwﬁmozoﬁﬁ@ww
21 @et o ° ® g, fag A @ W@ (2) W we i e 21 saten, e (1)
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x’<‘/ — 1o > X
TR 10.20
R (2) o = ®T h
—m) =9 +(—¢,
T P
\/1+m 1+m2

39 YR, 3 AR @ y=mx+c,3ﬁ'{ y=mx+c2a?<_aﬁ?faﬁ {ﬁ

| a—c |
d=11_21
1+m2
I Tt s w9 H & T § S7eiq Ax+ By+C, =0 3R Ax+By+C, =0,
d_|C1_C2|
EERESIE] B % €9 o ol B
forenefl =9 W& g w HEA B
FaEtor 18 f9g (3,-5) T W1 3x -4y 26=0¥ T F@ iUl
Tl fgE W 3x—4y-26=0 (1)

(1) =1 G @1 o =9 GHIHW Ax + By + C =0, ¥ %0 W, 89 U4 &
A=3,B=-43RC=-26

fean gom &3 (x,, y) = (3, -5) ¥ fw foig 1 W@ @ @
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S L Aq By (] 33+(4)(-5)-26] 3

= !—A2+B2 - /32+(_4)2 5 W%I

SETET0T 19 FHIQ {@3f 3x— 4y +7 = 0 #X3x — 4y + 5 =0 " %I T 71d HIferg)
T T8 A=3,B=-4,C =7 3RC,=>5. 38, s g3

10.

e | 7-95| _2

F4(4) 5

gyt 10.3

. TreAfafed gt &1 ea-3id:@e ®9 § SR ST 3 39 ara qei

y-3{d: @ T hIfIT;

i x+7y=0 i) 6x+3y—-5=0 @) y =0

frefafead Tt &1 eid:@e 9 § ®UdRd HITST 3 318 W 396 g’ F1e
T 3Aq:ES G Hifed:

() 3x+2y-12=0 (i) 4x-3y=6 i) 3y+2=0.

. frafafe afer #1 @9 &1 ¥ saaia wifse) 39! ga fog 9 aifaw gfar

AR & qO0 ¥ x-31& o = HT KO JA BT ¢

() x-By+8=0 (i) y-2=0 (i) x—y=4.

&g (-1, 1) & W 12(x + 6) =5(y —2) § T F@ it
x—ﬂ&iﬂﬁ@ﬁﬂﬁﬁﬁﬂﬁﬁﬂﬁﬁﬁi@%+%zl@@ﬁ4@ﬂﬁ%l

T Yae & d g T R

@) 15x+8y—34=03 15x+8y+31=0 (i) x+y) +p=03RI (x+ y)—r =0
WM 3x—4y+2=0 o GAR AR 65 (~2,3) ¥ 9 arelt T 1 e 9@
ifsTa)

W x-Ty+5=0W T AR x-S 3 el T 1 THIHOT @ BT
@t Bx+y =13 x+/3y=17F d= & HT I FIC

fagelt (h, 3) 3R (4, 1) ¥ WM @ @1, W1 7x—9y—19=0% THRT T
g Al 81 A HE TG SIS
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1. fag =i 6 a3 (x,y) ¥ S a1l 377 W1 Ax+ By + C=0% HHla @ &
THRTT A (x—x) + B (y—y,) = 0 2|

12. f§ig (2, 3) @ 9 areft < W@E WER 600 % HI W glawd] wt &1 K Tw
@ & e 2 ® A gl @ S T {6 S

13. fagewt (3, 4) 3R (-1, 2) 1 faoH ol @rae & ofd Gafg9SS @i &l
HHIHLOT A IS

14. f&g (-1,3) @ 3x—4y—16 =0 R S T AR o (oL A1 hifoC)

15. 4 fog 9 W1 y = mx + ¢ W el T o9 @ 9 fog (-1, 2) W figemar 2
maﬁicé?rrﬁamaﬁﬁm

16. afg p ik g wuw: gaa fog @ J@meit xcosO— ysin® = kcos20 T
xsec O+ y cosec O = k, W @a i oazdl © o g witeg f p? + 42 = k2

17. ¥t A (2,3),B(4,-1) 3R C(1,2) ot 5191 ABC o ¥ AW SHHT THG =T
W S T B oAd i e qel GHIHOT A i)

18. 3% p 7 o3 ¥ 39 W@ W T @ &I @a 8 9 T A& W e 31d: Te
a FR b, o ey & #=é+%

fafaer 3qrgvor

Saretur 20 Af€ W@ 2x+y-3=0, Sx+ky—3=0 R 3x—y—-2=0 GO
(concurrent) ®, Tl k %1 WM F1d SHITSUI

ot A YTt W e & A 3w were fig @ e T s e <
1 Hiess fog el tan W Tt g gel € e €

2x+y-3=0 . (1)
Sx+ky—3=0 ()
3x-y-2=0 .. (3
(1) 3R (3) = a5 oH fafer @ 8 & |,
al 4 ! qA ox=1y=1

-3 9+4 —2-3
THfeT, <1 W@t w1 uiess fag (1, 1) 21 Hfk Suds i ad g €, faig
(1, 1) TR0 (2) 1 | *Ham e
51+k1-3=07 k=—2
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2@et0T 21 fSg P (4, 1) ¥ W1 4x—y = 0 1 U 39 W1 o TR 1@ SitoQ s
¥ x-31% ¥ 135° 1 HI0 o461 2 Y

A
e g Wiax-y=0 ... (D)

W@ (1) ® fag P4, 1)@ 0, y=4x
forel o1 Y@ & srgfaw, 9@ &
& fau = I Y@t & ufaess Q1,4
g =1 T4 T IS THh AT &1
Tee gH Tl 1 HHiE W

(3Tepfd 10.21)1 I @1 & @
T (tangent) 135° = 1 >X

(0
T -1 areft 3R fag P4, 1) ¥ \\
S STt 3@ T THER T 3:|-|7;:5ﬁ-|'10.21

y=l==1(x—4) A x+y-5=0 .. (2)
(1) 3R (2) 1 B 8 W, 8H x=1 3R y=4TW & o1a: I L@ =1 giesg fog
Q1,4 %1 /@ @1 (1) =1 fag (4,1) ¥ @1 (2) o 73RN T =P (4, 1) 3INQ
(1, 4) fogati o == & g

= \/(1—4)2+(4—1)2 =32 wr

SEME0T 22 hoddl &d g TR Y
WA W 65 & fau gdu #1 @@ A
# w7, fag (1, 2) &1 @
x—3y+4=0% ufafga =4
Hife)

& HE AT Q (h, k) Toig

P (1,2) s @I

x-3y+4=0 .. (D)
T gfafse 2 ve / Sy
gfaT, W@ (1) f@rEs PQ & )y Y i
T FHfgSTE € v’

(3Rt 10.22)1 ST 10.22
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-1
3d: PQ &l B = ,
Q Wix-3y+4=0%1 @

IS E:__l qM3h+k=5 .. (2)
ho1 1
3
) . (h+T1 k+2 .
3R PQ &1 T fafg aaﬁﬁg(TTjww (1) & "g= Fan g
E—3(M)+4=0 o h—3k=-3 - (3)
2 2

(2) 3 (3) ! 8 HE W, 89 U © h=gaﬁtk=

(NN

ad: foig (1, 2) =1 %@ (1) H yfdfea (EZJ%I

55
FETETUT 23 TIMET fom T@men

2
Cc—¢C
Y=mX+c,y=mx+c, I x=0T 7 el *1 & (1 2) 2l

2|m1 - m2|

7o @ W € .
y=mx+c (D y=m,x+c, A
y=mx+c, e '\ 0.0 —
x=0 . (3) Q
g-qsn—r'%[%'1%';i_@"y=mx+ci'@1

x=0 (y-318) %l fig (0, ¢) W fremrelt

21 gafery T (HIEQ3)TF d =

s & & =W P (0, ¢) R b
Q (0, ¢,) ¥ (3Tefa 10.23) e wfied / ©,¢)
T (1) 3R (2) & B >y
mmml(l)ﬁ?(z)qﬁw [/ (0] \
L JTTeRTA 10.23
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o lema) g me=ma)
(1, —m,) (m, —m,)
gafee, s &1 dew 3l R (c—c)  (me,—myq) 3
, (m1 —mz) ' (m1 - mz)
34, IS &1 &A% 2
:l 0. (M_czj_i_ C, —( (CZ_CI)‘FO. (Cl_mlcz—mZCljz(Cz—Cl) %
2 m, —m, m, —m, m, —m, 2|rnl —m2|

SETETUT 24 Th W@ 36 YR € foh g0eht W@eti 5x—y+4=03R 3x+4y-4=0%

o= 1 ErEE f6g (1, 5) W GAfgufed €idr © ST g W i)

T U EE WWSx—y+4=0 o (1)
Ix+4y—4=0 - (2)

I e R s T (1) @R (2) Y@ w1 e (o, B,) 30, B,) g =

yfdesg hidl @ (3Tehld 10.24) |

N

(a’l’ Bl)

1 ¢@1,5
(0,4) T
(al’Bz)
X' X
“4,/00 4
507 G0
Sx-y+4=0 Y 3x+4y-4=0
3TMRfd 10.24
gHfeTy So,—B,+4=0 R 30,+4p,-4=0
4-3
a 61:5(’,1+4 3?\1—{ [_))2: 4(’,2
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e for € fF s W # (o, B) W (0, B) F FE F Ge w1 A fag
(1,5) %

oy + o B,+B,
Tgferm ST PP _g4
’ 2 aﬁT 2 b
5G1+4+4_ja2
Bl o + 0, =2 3R 5 =5,
Rl o +0o,=23R 200 -3 0, =20 - (3)
o, 3o, & THF & fAT (3) & FHHON I T FE W, TH AW ©
26 20 26 222
== == &, B =5 +4="0
M=z T Ty T AT,
(15) 3R (o, B) T WM oIl s1efiee @ 1 FHieRom
222
-5 Y
y=5=P 2 g yos= =5 -1
o —1 |
23

T 107x—3y—92 =0, S for erefise @ =1 weieRor )

SETETUT 25 3UIET T weh wifque fag, frment <1 Y@met 3x—2y=5 3R 3x+2y=54
Tt 9 2, 1 99 T @ R
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